Cooperation between epithelial cells demonstrated by potassium transfer.
Junction-mediated communication can be measured in fibroblast cultures by determining the ability of mixed cultures of cells sensitive and resistant to ouabain to concentrate K+ in the presence of ouabain. We now report the extension of this assay procedure to cultured epithelial cells. Hamster kidney (HaK) cells maintain their ability to concentrate K+ in ouabain at levels inhibitory to dog kidney (MDCK) cells. When HaK and MDCK cells were cultured together in ouabain-containing medium, the K+ (measured as 86Rb+) in the mixed population was greater than expected if the cells were not interacting. The degree of enhancement, expressed as "index of cooperation," depended on the numbers of cells in the cultures, their opportunity for cell-to-cell contact, and (above a certain permissive level) the concentration of ouabain. As with other cell types, protein synthesis in MDCK cells depends on maintenance of cell K+. Autoradiography of cells incubated with [3H]leucine demonstrated that MDCK cells in ouabain-treated mixed cultures were able to synthesize proteins only when physically adjacent to HaK cells. The transmission of labeled nucleosides among the cells provides independent evidence of the phenomenon of cooperation, probably mediated by gap junctions. This system offers promise for investigation of stimuli modulating junctional communication.